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EXECUTIVE SUMMARY 
A comprehensive survey of the Exposed Riverine Sediment (ERS) on the River Dane, 
Cheshire was undertaken between mid-April and mid-June 2003. 6 locations were selected 
and subsequently examined to determine the importance of the constituent invertebrate fauna. 
Appropriate sampling techniques (i.e. pitfall trapping, hand searching and excavations) were 
directed towards the target group (Coleoptera). All adults from the chosen taxa were 
identified to species level. The relative value of the fauna was assessed using species richness, 
conservation status, fidelity score and a site quality index. 
A sum total of 4671 specimens from 162 species were recorded. The pitfall trapping, hand 
searching and excavations realised 149, 53 and 14 species respectively. 20 species were 
collected that are classified as having nationally scarce status of which one, Meotica anglica 
Benick in Muona), is an ERS grouped Biodiversity Action Plan (BAP) species. 45 species 
exhibited total or high fidelity to ERS. 
Analysis of the beetle data allowed conclusions regarding site quality to be reached. In 
overview, the survey indicated that the River Dane contained very high quality ERS. 
Comparisons were made between these data and those acquired from similar surveys across 
the UK. This established that the sites investigated here were of an extremely good quality for 
Coleoptera and of regional and national importance. 
Brief recommendations are made regarding the both the preservation of the survey sites and 
the potential for further work in the region. 
I. INTRODUCTION 
Exposed Riverine Sediments (ERS) make a significant contribution to the high biodiversity of 
river systems by representing valuable primary habitat of the land-water ecotone (Petts, 1997; 
Petts & Amoros, 1996). Furthermore, in the highly managed and fragmented landscape of 
contemporary Britain, ERS assume particular importance by providing relatively natural 
habitats in an environment dominated by intensive agriculture and urban development (Sadler 
& Bell, 2002). 
The association between rare invertebrates and ERS has been documented both in the UK 
(e.g. Cooter, 1991; Fowles, 1989) and continental Europe (e.g. Niemeier et al., 1997; 
Plachter, 1986). This recognition has resulted in a grouped species Biodiversity Action Plan 
(BAP) for 6 species of river shingle beetle (Department of the Environment, 1995). Thus it is 
only relatively recently that systematic research, describing both the species make-up of ERS 
communities and the underlying causes for their existence, has been directed towards these 
unique riparian habitats (e.g. Bell & Sadler, 2000, 2001, 2002; Eyre & Lott, 1997; Eyre et al., 
1998, 2000, 2001a, 2001b; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; Sadler et al., 
2000, in press). 
The objective of this survey was to record the Coleopteran fauna from 6 ERS sites along the 
River Dane, Cheshire and subsequently evaluate site quality of the ERS-associated fauna by 
comparison with a UK dataset. 
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2. METHODS 
2.1 Site Selection & Characteristics 
The survey sites were chosen from a shortlist drawn up by local Environment Agency 
officers. The primary criterion for choosing these locations was to acquire a wide 
geographical spread along the river that would incorporate a variety of environmental 
characteristics. Secondary considerations concerned reduced public access rights, decreased 
livestock interference and the physical ease of entry. Final determination of the 6 survey sites 
was undertaken following 2 field days (16th and 17th April 2003) in which all prospective ERS 
locations were visited. The sites pinpointed as having the greatest potential for ERS 
invertebrates were established using experience attained during similar research throughout 
the UK (Bell & Sadler, 2000, 2001, 2002; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; 
Sadler et al., 2000, in press). Details of the study sites are provided in Table 2.1. 
Table 2.1 Sites Selected for Survey of ERS Invertebrates. 
Site Number Location Name National Grid Reference 
1 Danebridge SJ 96490 65354 
2 Barleighford Farm SJ 94479 63705 
3 Colleymill Bridge SJ 89086 65323 
4 Forge Lane SJ 85070 63488 
5 Radnor Bridge SJ 83392 65111 
6 Pinfold Rough SJ 79001 67209 
Plates 2.1-2.6 illustrate the locations chosen for sampling. 
Site characteristics that were likely to have a bearing on the constituent ERS fauna are 
detailed in Table 2.2. The substrate size categories adhere to those defined by Wentworth 
(1922). 
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Plate 2.1 Site 1: Danebridge, 17.4.03. 
Plate 2.2 Site 2: Barleighford Farm, 17.4.03. 
3 
Plate 2.3 Site 3: Colleymill Bridge, 17.4.03. 
Plate 2.4 Site 4: Forge Lane, 16.4.03. 
4 
Plate 2.5 Site 5: Radnor Bridge, 16.4.03. 
Plate 2.6 Site 6: Pinfold Rough, 17.4.03. 
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Table 2.2 Environmental Characteristics of Each Study Site. 
Site Number Primary Substrate Size Secondary Substrate Size Degree of Shading 
1 Cobble Boulder Moderate 
2 Pebble Sand Low 
3 Pebble Sand Low 
4 Pebble Sand Low 
5 Pebble Sand Low 
6 Sand Pebble Low 
2.2 Sampling Methods 
There are a whole host of problems associated with field sampling for invertebrates and thus 
many researchers have advocated the need for standardized sampling techniques (e.g. Lott 
and Eyre, 1996). Different techniques are effective for different invertebrate groups and 
different habitats (Disney et al., 1982). In terms of the ERS habitat several previous studies 
(e.g. Bell & Sadler, 2000; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; Sadler et al., 
2000) have determined that these environments are most suitably sampled via a combination 
of techniques that should be repeated in a uniform manner across all sites. This is particularly 
true when examining large, diverse taxonomic groups such as those being investigated in this 
survey i.e. Coleoptera (beetles). The inherent strengths and weaknesses of the methods 
utilised during this survey are examined fully by Sadler & Petts (2000). 
2.2.1 Pitfall Trapping 
The pitfall traps consisted of small transparent plastic cups (open end diameter 85mm, closed 
end 55mm, height 100mm) inserted into the substrate with the rim flush with the sediment 
surface on the ERS. About 100ml of dilute (50%) commercial blue anti-freeze (ethylene 
glycol) was placed in the bottom of the cups to assist in sample preservation and reduce 
evaporation. In addition, a drop of detergent was added to remove any remaining surface 
tension. Though the standard approach dictated a 3 by 3 grid of traps, the bar shape of the 
sites sampled during this study meant that traps were generally set in a line of 9, with each 
approximately 1.5m apart. Where necessary, the distance between traps was increased to 
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account for variability in substrate type across the bar. At each site pitfall traps were placed in 
the core of the ERS to lessen the risk of flooding. In addition, extra traps were laid at some 
sites to offset the potential loss of data from inundation events and/or livestock. A number of 
attempts were made to collect pitfall traps during April, May and June that proved 
unsuccessful due to large flood events. The data utilised in this research arose from traps set 
on the following dates in 2003: Sites 1, 3, 4, 5, 6 (12th June) and Site 2 (13th June). The pitfalls 
at all sites were subsequently decommissioned on 23rd June 2003. 
2.2.2 Hand Searching 
Timed hand searching was carried out using the procedure outlined by Andersen (1969) and 
adapted by Plachter (1986), Fowles (1989) and Lott (1992, 1993). Searching concentrated on 
surface scanning, stone turning and root examination with all individuals collected by way of 
an aspirator (pooter). This technique was geared towards maximising coverage of the 
variation in sediment type across the ERS including both the water margin and the higher 
areas around the bar's core. Each search was undertaken over a 20 minute period. The hand 
searches were conducted on the 16th (Sites 4 and 5) and 17th (Sites 1, 2, 3 and 6) April 2003. 
2.2.3 Excavation 
The excavation technique outlined by Hammond (1998) has been modified and now follows 
the standard methodology of Sadler & Bell (2002) and Sadler & Petts (2000). Essentially, the 
practice involves taking a trowel and digging an area of approximately 1m2, approximately 1-
2 m from the waters edge, through the upper sediments down to the water table. Thereafter, 
the sides of the hole are collapsed into the water and any animals trapped in the sediment 
eventually float to the surface and are removed. Two excavations of this type were conducted 
at each of the study sites. Excavations were carried out on the 16th (Site 4) April, 12th (Sites 1, 
3, 4 and 5) and 13th (Site 2) June 2003. 
2.3 Sorting & Identification 
All Coleoptera were extracted from the samples with each pitfall trap/hand search/excavation 
being separately labelled and stored in 70% ethanol. By using the appropriate taxonomic 
literature each individual was identified to species level. Nomenclature follows that of Pope 
(1977) (Coleoptera: Dytiscidae, Hydrophilidae, Hydraenidae, Scymaenidae, Scirtidae, 
Heteroceridae, Dryopidae, Elmidae, Elateridae, Cryptophagidae, Coccinellidae, Lathridiidae 
and Chrysomelidae), Luff & Duff (2002) (Coleoptera: Carabidae), Johnson (2003) 
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(Coleoptera: Ptilidae), Lott & Duff (2003) (Coleoptera: Staphylinidae), Mann (2002) 
(Coleoptera: Scarabaeidae), Morris (2002a) (Coleoptera: Apionidae), Morris (2002b) 
(Coleoptera: Curculionidae) and Morris (2002c) (Coleoptera: Erirhinidae). 
2.4 Analysis 
Sampling was undertaken during the known peak activity periods of the ERS invertebrates 
(Eyre & Lott, 1997; Sadler & Petts, 2000; Thiele, 1977). This, coupled with the rigorous 
sample regime, meant that the datasets were expected to be large enough for meaningful inter-
site analyses. Furthermore, the utilisation of a large database accumulated over several recent 
studies (e.g. Bell & Sadler, 2000, 2001, 2002; Sadler & Bell, 2000, 2002; Sadler & Petts, 
2000; Sadler et al., 2000) allowed site quality assessments of the River Dane sites to be 
placed in a national context. 
2.4.1 Species Richness and Abundance 
The number of species captured at each location was totalled to provide an evaluation of 
species richness. This calculation provides a simple but useful index of biodiversity 
(Magurran, 1988). The total number of individuals identified per site gives a measure of 
invertebrate abundance. 
2.4.2 Species Rarity 
Data on conservation status were drawn from the national conservation reviews (Hyman, 
1992, 1994). Therefore species designated as 'rare' were identified, allowing a conservation 
valuation of any given site. These statuses are independent of ERS association such that a site 
may be of high quality in terms of its rare animals but not necessarily in terms of those 
species strongly affiliated to ERS. Full details of the conservation status rankings (i.e. Red 
Data Book (RDB) 1, RDB 2, RDB 3, Endemic, RDB K, RDB I, Nationally Notable, Notable 
A and Notable B) can be found in Hyman (1992). 
2.4.3 Species Fidelity 
The fidelity classes allocated to the stenotopic ERS species were based on previous studies 
(e.g. Eyre & Lott, 1997; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; Sadler et al., 2000), 
JNCC reviews (e.g. Hyman, 1992, 1994), standard texts (e.g. Koch, 1989; Lindroth, 1974), 
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data in the Invertebrate Sites Register (Ball, 1994) and recent (unpublished) work. The 2 
classes utilised in this survey were based on the one provided by Sadler & Bell (2000): 
Fidelity Grade 1: Total or virtual fidelity to ERS: These are species that are dependent 
for at least some part of their lifecycle on bare or sparsely vegetated 
sediments on the banks of rivers. 
Fidelity Grade 2: High fidelity to ERS: These are species that are strongly associated 
with ERS for at least some part of their life cycle but that also occur 
in a range of other habitat types (e.g. pond margins, flushes, ditches 
etc). 
Species not falling into these categories were not assigned a status as their association with 
ERS is, at best, moderate and they can be commonly found in non-ERS habitats. The 
application of these classes therefore allows the identification of the number of specialist ERS 
species. 
2.4.4 Site Quality Indices 
By using the fidelity and rarity criteria of recorded species several quality indices were 
created. These mirrored the formulae utilised in several previous studies (Bell & Sadler, 2002; 
Sadler & Bell, 2000, 2002; Sadler et al., 2000) and followed that originally outlined by 
Fowles el al. (1999) for saproxylic invertebrates. Only those species deemed to have an ERS 
fidelity rating of Grade 1 or 2 (see 2.4.3) are utilised in these assessments. The scores are 
calculated as below: 
• Species designated as common score 1; local species score 2, very local or species of 
uncertain distribution score 4; Notable/Notable B (N and Nb) species score 8; Notable A 
(Na) and Red Data Book K (RDBK) score 16, Red Data Book 3 (RDB3) and Red Data 
Book I (RDBI) species score 24, and Red Data Book 1-2 (RDB1-2) score 32. 
• Thereafter, all scoring species were totalled to produce the ERS quality score (ERS QS) 
for individual sites. 
• A further computation, the ERS Quality Index (ERS QI), could then be produced 
whereby the ERS QS is divided by the total number of scoring species (including 
common species) and multiplied by 100. However, there is a threshold of 25 scoring 
species placed on this index to ensure that sites with very few but rare ERS species do not 
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assume undue importance. As a result the index was only used upon the full Dane dataset 
i.e. with data from all 6 surveyed sites amalgamated. 
Indices of this nature are of particular value as they allow appraisals that take account of both 
species' rarity and fastidiousness to the ERS. In this way species that are not directly tied to 
this habitat are ignored, regardless of whether or not they have conservation status. Therefore 
a direct focus upon the ERS habitat per se is maintained. Furthermore, the application of site-
based quality scores/indices means that comparisons could be made between individual sites 
(ERS QS) and rivers (ERS QI) in the UK. 
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3. RESULTS 
3.1 Sample Recovery 
Despite the difficulties presented by the intermittently wet spring/early summer of 2003 and 
the very flashy nature of the River Dane, complete datasets were eventually obtained from 
each of the study sites (see above for details of sampling dates). 
In the following analyses, the results from each sampling technique are combined to provide a 
comprehensive representation of the invertebrate fauna at each site. 
3.2 Species Richness and Abundance 
A total of 4671 Coleopteran individuals comprising 162 species from 20 families were 
recorded during the survey. The species richness and abundance data from each site is given 
in Table 3.1. Full species lists for each sample method are provided in Appendices 1-3. Pitfall 
trapping realised a total of 149 species (3971 individuals) whilst 53 species (608) and 14 (92) 
species were captured for the hand search and excavations respectively. 
Table 3.1 Species Richness and Abundance at Each Site. 
Site Number Number of Coleoptera (Individuals) Number of Coleoptera (Species) 
1 381 40 
2 1005 66 
3 859 62 
4 835 69 
5 868 74 
6 723 77 
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3.3 Species Rarity 
The survey recorded a total of 20 species of beetle that are defined as having nationally scarce 
status (Hyman, 1992, 1994). In descending order of rarity these species fell into the following 
3 categories, as defined by Hyman (1992): 
• Nationally Notable (Scarce) A: Na - Notable A 
Taxa which do not fall within Red Data Book categories but which are none-the-less 
uncommon in Great Britain and are thought to occur in 30 or fewer 10km squares of the 
National Grid or, for less well recorded groups, within 7 or fewer vice-counties. 
• Nationally Notable (Scarce) B: Nb - Notable B 
Taxa which do not fall within Red Data Book categories but which are none-the-less 
uncommon in Great Britain and are thought to occur in between 31 and 100 10km squares of 
the National Grid or, for less well recorded groups, between 8 and 20 vice-counties. 
• Nationally Notable (Scarce): N-Notable 
Species that are estimated to occur within the range of 16 to 100 101cm squares of the National 
Grid. The subdividing of this category into Notable A and Notable B species has not been 
attempted as their status is often too poorly known to be more precisely estimated. 
The 16 species recorded as having conservation status are: Bembidion obliquum Sturm (Nb), 
Bembidion monticola Sturm (Nb), Bracteon litorale (Olivier) (Nb), Tachys parvulus (Dejean) 
(Nb), Helophorus arvenicus Mulsant (Nb), Ochthebius bicolon Germar (Nb), Ptenidium 
brenskei Flach (N), Oxypoda exoleta Erichson (N), Meotica anglica Benick in Muona (N), 
Ischnopoda coarctata (Erichson) (N), Hydrosmecta longula (Heer) (N), Hydrosmecta 
septentrionum (Benick) (N), Alaobia scapularis (Sahlberg, C.R.) (N), Deleaster dichrous 
(Gravenhorst) (Nb), Thinobius linearis (Na) Kraatz, Ochthephilus andalusiacus (Fagel) (N), 
Ochthephilus angustior (Bernhauer) (N), Carpelimus subtilis (Erichson) (N), Lathrobium 
pallidipenne Hochhuth (N) and Psammoporus sabuleti (Panzer) (Nb). 
The distribution of these species amongst the survey sites is given in Table 3.2. One BAP 
species (Meotica anglica) (Department of the Environment, 1995) was recorded. 
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Table 3.2 The Distribution of Species with Conservation Status. 
3.4 Species Fidelity 
45 species were captured that have a total/virtually total fidelity (class 1) or a high fidelity 
(class 2) to ERS: 21 species in the former category and 24 species in the latter. These species 
are listed in Table 3.3. A summary of the number of species within each class (at each site) is 
given in Table 3.4 (Coleoptera). 
Table 3.3 The Identity of the Species Within Each Fidelity Class. 
Fidelity Class 1 Fidelity Class 2 
Bembidion punctulatum Drapiez 
Bembidion atrocoeruleum Stephens 
Bembidion tibiale (Duftschmid) 
Bembidion decorum (Zenker) 
Bembidion monticola Sturm 
Bracteon litorale (Olivier) 
Helophorus arvenicus Mulsant 
Clivina collaris (Herbst) 
Bembidion dentellum (Thunberg) 
Bembidion femoratum Sturm 
Bembidion articulatum (Panzer) 
Tachys parvulus (Dejean) 
Agonum micans (Nicolai) 
Ochthebius bicolon Germar 
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Table 3.3 (cont). 
Table 3.4 The Number of Coleoptera Species Within Each Fidelity Class. 
» 
Site Number Fidelity Class 1 Fidelity Class 2 Totals 
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3.5 Site Quality Indices 
Table 3.5 illustrates the results generated from the ERS quality score (ERS QS) alongside 
location details of the survey sites. The results have been organised in descending order. 
Higher quality sites are at the top and lower quality sites towards the bottom. 
Table 3.5 The ERS Site Quality Scores, Including Location and Catchment Details. 
Site Number ERS Quality Score Site Location 
4 128 Forge Lane 
5 122 Radnor Bridge 
3 ' 97 Colleymill Bridge 
6 79 Pinfold Rough 
2 72 Barleighford Farm 
1 17 Danebridge 
The ERS Quality Index (ERS QI), calculated from the full River Dane dataset, realised a 
score of 438. 
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4. DISCUSSION 
This study set out to survey the Coleopteran fauna of Exposed Riverine Sediments along the 
River Dane, Cheshire. The utilisation of rigorous sampling methods determined by previous 
large-scale research into these habitats (e.g. Sadler & Petts, 2000; Sadler & Bell, 2002) 
facilitated an excellent description of the ERS communities at the chosen locations. 
Furthermore, the selected ERS combined a wide geographical spread of sites down the river 
with a range of different environmental site characteristics. This enabled a thorough 
examination of the ERS fauna and provided an opportunity for inter-site/inter-river 
comparisons at the local and national level. 
The life-cycle strategies of many ERS invertebrates dictate that their main activity periods 
occur in late April, May or early June (Eyre & Lott, 1997; Sadler & Petts, 2000; Thiele, 
1977), though the exact timing of heightened activity levels varies between species. Other 
factors impacting on this phenomenon include geographical climatic differences and 
prevailing weather conditions in any given year. This study was designed to sample ERS 
between April-June so that the likelihood of finding stenotopic ERS species was maximised. 
Coleoptera form the primary part of the invertebrate fauna of ERS (Eyre & Lott, 1997). The 
only other groups known to contribute significantly (though to a lesser extent) towards the 
ERS communities are the Araneae (spiders), Diptera (true flies) and Hemiptera (bugs) (Eyre 
& Lott, 1997; Sadler et al., 2000). Therefore, the targeting of beetles is valid in making a site 
quality assessment of these habitats. In addition, the fact that other recent work has utilised 
these taxonomic groups (and adopted similar sampling methods) (Bell & Sadler, 2000, 2001, 
2002; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; Sadler et al., 2000) allowed the data 
acquired in this study to be placed in a UK-wide context. Unfortunately, the large-scale 
surveys in Northern England and Scotland (Eyre et al., 1998, 2000, 2001a, 2001b) only 
incorporated pitfall trapping as a sample procedure (with occasional non-standardised hand 
searching) and therefore these data were not utilised in the comparative analyses. The 
exclusion of hand searching and excavational sampling techniques results in the loss of 
important information regarding the invertebrates that inhabit any given site. 
4.1 Species Richness and Abundance 
The number of species (i.e. species richness) at any given site provided a simple evaluation of 
biodiversity whilst the number of individuals captured (i.e. abundance) reveals the pool size 
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from which the species richness was calculated. In addition, the abundance measure gave an 
indication of whether or not an acceptable sample size was taken. 
The excellent recovery of data, both in terms of total catch of individuals (4671) and overall 
species diversity (162) illustrated that the river as a whole had a significant riparian 
invertebrate fauna associated with it. This positive appraisal was repeated at the site level, 
with even the lowest capture rate (Site 1) recording several hundred individuals and 40 
Coleoptera species. Furthermore, if the Site 1 data are excluded from the dataset the 
remaining 5 sites are largely uniform in having very high abundance and diversity (on 
average over 850 individuals and 69 species per site). These figures (at both levels: the whole 
river and individual site) compare very favourably with other standardised research across the 
UK (Bell & Sadler, 2000, 2001, 2002; Sadler & Bell, 2000, 2002; Sadler & Petts, 2000; 
Sadler et al., 2000) and therefore the data collected offered a firm platform for assessing the 
ERS Coleopteran fauna of this section of the River Dane. 
Whilst it is perhaps true that species' rarity and fidelity (see below) carry a greater weight 
when gauging ERS site quality, an important pre-requisite of such calculations is that the 
dataset be of a suitable size to undertake such assessment. The species richness/abundance of 
the sites surveyed here clearly indicated that the dataset was robust enough to undergo 
sensible site quality rankings. 
4.2 Species Rarity 
Despite the number of nationally scarce species (i.e. those with designated conservation 
status) reaching a healthy total of 20 across the whole survey, this disguises certain inter-site 
disparities. Danebridge (Site 1) contained only 2 beetle species considered to be nationally 
scarce. This site was very different from the others surveyed in that it was largely typical of 
upland ERS, with the substrate being larger (boulder and cobble dominated), very compacted 
and having little substrate diversity. In general, sites at higher altitudes are more likely to have 
a poorer fauna and a reduced likelihood of rare species (Sadler et al., in press). At 
Danebridge, the upland characteristics of the site were compounded by both a greater degree 
of shading and livestock damage by sheep, factors that limit the presence of rare stenotopic 
ERS invertebrates (Sadler & Bell, 2002). Similarly, the livestock element (cattle) at Pinfold 
Rough (Site 6) may well have prevented more rare species gaining a foothold. Cattle can be 
extremely destructive in the ERS habitat by trampling the environment, churning up the 
substrate and increasing the organic input. This problem is magnified when the sediment is 
predominantly very soft (i.e. sand or silt), as relative disturbance is much greater. 
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Unfortunately it is not always possible to predict the future distribution of livestock during the 
site selection process. Conversely, the sites with the greatest number of rarities (Sites 4/5 and 
to a lesser extent Sites 2/3) were undisturbed, open and contained a variety of substrate types. 
In general, greater substrate diversity increases invertebrate diversity and therefore, 
potentially, the prospect of rare species living there. Furthermore, these sites have a high 
proportion of sand in the matrix, a feature known to favour ERS specialists (which are often 
rarities in themselves) (Sadler & Bell, 2002; Sadler et al., in press). 
The small staphylinid species Meotica anglica was the only BAP species captured during the 
survey (recorded at Sites 3 and 4) and is thus worthy of particular mention. The drawing up of 
a grouped BAP for shingle beetles (Department of the Environment, 1995) recognised the 
importance of this habitat for the 6 named species, of which Meotica anglica is one. Since 
then intensive survey work in the UK (e.g. (Eyre et al, 1998, 2000, 2001a, 2001b; Sadler & 
Bell, 2000, 2002; Sadler & Petts, 2000) has revealed vital information about these species' 
distributions. Of these 6 species two, Perileptus areolatus (Creutzer) and Lionychus 
quadrillum (Duftschmid), are widespread across a small number of high quality ERS rivers 
whilst the remainder, Bembidion testaceum (Duftschmid), Hydrochus nitidicollis Mulsant, 
Meotica anglica and Thinobius newberyi Scheerpeltz) have very few records and are 
extremely localised in their distribution. Meotica anglica has been recorded from stream and 
river banks and occurs "under stones in sandy and muddy places, in fine shingle and river 
gravel" (Hyman, 1994, pl53). Post-1970 it has only been recorded from 4 ten-kilometre 
squares in Southern Scotland, 4 in England plus 3 isolated riparian localities in Wales (on the 
Rivers Usk, Taf and Severn) (Department of the Environment, 1995). Furthermore, this 
species has yet to be discovered outside of Britain (Hyman, 1994). Clearly, therefore, the 
discovery of this rare species at 2 sites during the current survey (Site 3 at Colleymill Bridge 
and Site 4 at Forge Lane) is a very significant find and indicates that, with existing 
knowledge, this section of the River Dane is one of importance for Meotica anglica. 
Finally, it should be recognised with this type of survey work that rare species found on ERS 
are not necessarily directly associated with the habitat and may simply be targeting more open 
areas or riparian habitats in general. Thus whilst a site may be considered a good site for rare 
invertebrates, it may not necessarily be a high quality site for its ERS species. However, in 
this case, only 2 of the 20 rare species (Bembidion obliquum and Alaobia scapularis) are not 
strongly tied to ERS indicating that, in the case of rare species, these sites are not heavily 
populated by non-specialist rarities. The following sections detailing fidelity and site quality 
indices help pinpoint those sites that contain species that are specifically associated with ERS. 
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4.3 Species Fidelity 
Whilst the invertebrate fauna found upon any given ERS may consist of a large number of 
species only a small proportion are actually restricted to exposed banks of sand, cobble, 
shingle and so on. Typically, more generalist open ground or wetland species are found 
together with the stenotopic ERS specialists. Furthermore, and especially where the ERS are 
small, more eurytopic species may also be encountered as an 'overspill' from adjacent 
environments. Recent consultation has led to 134 species being defined as having high (Grade 
2) (61 species) to total fidelity (Grade 1) (73 species) to ERS (Fowles, 2002). By filtering out 
species that are not specifically found on ERS (thereby concentrating on ERS specialists) we 
can portray each sites relative value (in terms of the ERS habitat) via the constituent 
invertebrate fauna. 
In total, the survey returned a very high number (45) of ERS species, which accounts for over 
one third (34%) of the specialist ERS fauna in the UK. Given that the survey was conducted 
on a relatively small river that lacked vast expanses of ERS (which increase the likelihood of 
recording some of the very rare stenotopic species), this result was exceptional and indicates 
that the River Dane has an exceedingly valuable ERS fauna. In addition, the spread of species 
across the sites is fairly even (with the exception of Site 1) which indicates that the total 
figure is not simply an artefact of 1 or 2 very high quality sites. 
At the site level some sites clearly have more fastidious species than others although, with the 
exception of Site 1 at Danebridge, the spread of ERS specialists is at a uniformly high level, 
averaging 25 per site. As detailed above the upland nature of Site 1 combined with increased 
shade and sheep activity is probably preventing this site from developing a larger ERS fauna. 
With regard to the remaining sites the shared characters of a lack of human and livestock 
(except for site 6) disturbance, a more open aspect with little shading, increased substrate 
heterogeneity and the presence of sand in the matrix are contributing to this elevated number 
of specialists. These factors have all been shown to have a positive effect on the ERS faunas 
from 81 sites across England and Wales (Sadler & Bell, 2002; Sadler et al., in press). Of 
particular importance in allowing more ERS specialists to colonise each site is the substrate 
heterogeneity. This is because slightly different mosaics of sediment encourage different 
species. This can be illustrated by the suite of rare stenotopic staphylinids caught in this 
survey and whose habitat preferences were detailed in Hyman (1994): Hydrosmecta longula 
(Site 4) and Lathrobium pallidipenne (Site 3) (shingle), Hydrosmecta septentrionum (Sites 2, 
3, 4 and 5) and Thinobius linearis (Sites 3, 4 and 5) (fine sand and shingle), Oxypoda exoleta 
(Site 6) (sand) and Ochthephilus angustior (Sites 4, 5 and 6) (sand and mud). 
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With the exception of Site 1 the survey sites exhibit a very high standard in terms of their 
number of ERS-associated species. This in turn demonstrated that the length of the River 
Dane surveyed was of a consistently high standard and that the remaining 5 sites could be 
considered excellent quality ERS in this respect. This is regardless of the fact they lack 
species found predominantly where large quantities of ERS exist in the catchment area. 
4.4 Site Quality Scores 
By combining the 2 most important factors in assessing the ERS invertebrate fauna (i.e. rarity 
and fidelity), the ERS Quality Scores (ERS QS) and the ERS Quality Index (ERS QI) enabled 
a national perspective to be obtained at both the site level (using the ERS QS) and the river 
level (using the ERS QI). The ERS QS also allowed an immediate comparison between the 
survey sites at the local level. 
In comparing the inter-site ERS QS Site 1 at Danebridge scored disappointingly and firmly 
underlined the thinking that this site was, relative to the other sites, of very poor quality. 
Broadly speaking, the remaining sites fell into 2 groups with Sites 4 and 5 being of 
exceptionally high quality (scoring 122-128) with Sites 3, 6 and 2 were of a lower quality 
(scoring 72-97). However, it should be noted that whilst the latter group of were of a 
relatively lower quality, the ERS QS indicated that these three sites still had a high quality 
ERS fauna in their own right. It is not immediately obvious why the sites at Forge Lane (Site 
4) and Radnor Bridge (Site 5) should stand above the other sites in terms of their quality for 
ERS beetles as these sites appear very similar in terms of bar size, substrate diversity (with 
the possible exception of Site 6 at Pinfold Rough where sand was the prevailing substrate), 
amount of shading and interference from humans/livestock (again excepting the cattle 
trampled Site 6). However, one possible reason may be that large areas of bare sand formed 
an increasingly significant part of the overall bar area at the downstream end of the section 
surveyed. This suggestion is supported with a closer look at the specialist species found only 
at the 3 sites furthest downstream (i.e. Sites 4-6): Bembidion punctulatum, Bembidion 
femoratum, Bracteon litorale, Aloconota insecta, Bledius longulus (not Site 6) and 
Ochthephilus angustior. Clearly, the implication is that if cattle had not heavily altered Site 6, 
it may well have scored more highly and thus been on a site quality par with Sites 4 and 5. In 
other words, several important species may have been lost due to livestock disturbance. The 
remaining 2 sites (Sites 2 and 3) do not contain either these species or any noteworthy areas 
of undisturbed bare sand, although at both there was much sand underlying the pebble-
dominated bar surface. However, the proposition that large areas of bare sand may be 
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contributing to increased site quality requires further clarification before it may be established 
as a concrete principle (Sadler et al., in press). 
The final part of this report attempts to put the sites surveyed here, both individually and 
collectively, into a national context by reference to similar calculations undertaken in earlier 
research (Bell & Sadler, 2002; Sadler & Petts, 2000; Sadler & Bell, 2000, 2002; Sadler et al., 
2000). There are currently 95 sites (including those from this survey) where the standardised 
methodology has been adopted (see section 2.2) and at which valid between-site evaluations 
can therefore be utilised. Within this ERS quality database the survey sites on the River Dane 
ranked as follows (in descending order of site quality): Site 4 (7th), Site 5 (9th), Site 3 (20th), 
Site 6 (26th), Site 2 (29th) and Site 1 (82nd). Clearly Site 1 at Danebridge is a poor site, and its 
very low ranking places it amongst some meagre ERS, mostly in the North of England, which 
are either on polluted (e.g. River Keithley, River Worth) or upland (e.g. River Alport, River 
Ashop) rivers. This site notwithstanding, the remaining sites reach an outstandingly high level 
in the list with the top 2 sites (at Forge Lane and Danebridge) finding a place in the top 10 of 
all UK ERS sites surveyed. This is all the more remarkable given that the sites surrounding 
them are principally from large rivers in Wales, which contain a vast amount of sediment in 
their catchment. Furthermore, these rivers (e.g. Rivers Tywi, Usk, Wye etc.) are all well-
known shingle rivers that have been historically documented as having very high quality 
shingle beetle faunas. Indeed, even the remaining sample sites (Sites 2, 3 and 6) are 
surrounded by high quality shingle sites from Wales (e.g. River Severn), the South West (e.g. 
Rivers Teign and Exe) and the North (e.g. River Wharfe). The fact that a comparatively small 
river, which originates from a rather different geomorphological setting, should have a 
shingle fauna comparable to these pristine sites is a significant discovery. It is even more 
impressive that there not just one but a number of sites along the course of this river which 
have high quality ERS Coleopteran communities. 
To place the River Dane into a continuum of UK rivers the survey dataset as a whole was 
examined by amalgamating the data from all six sites. The 45 scoring species recorded meant 
that the data easily surpassed the 25 scoring species threshold required to make this 
computation a valid one. The ERS QI of the River Dane, at 438, ranks at 22nd in the list of all 
rivers for which there are sufficient data to make this calculation. However, whilst this may 
seem rather low given the high quality scores of individual sites (see above), this list includes 
all British rivers, regardless of the methodologies used to sample them and the resultant 
difference in sampling effort. Thus it includes, for example, several Scottish rivers that have 
huge swathes of ERS (e.g. Rivers Feshie, Nith, Spey) but which were not included in the 
individual site calculations due to non-standardised sampling methodologies. Furthermore, a 
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number of the rivers placed above the River Dane have been sampled with comparative 
methodologies but rather more intensively (e.g. Rivers Teign, Severn, Ystwyth etc.). Thus the 
apparently low standing of the survey river may be reflecting both a 'true' difference (because 
of the smaller amount of sediment in the catchment) and a 'false' difference (due to a less 
intense sampling regime). In addition, the River Dane also has a dearth of any species with 
very high conservation value (i.e. no Red Data Book species and only one Nationally Notable 
(Scarce) A species): the index is deliberately designed for bias towards rivers with extremely 
rare invertebrates, such that rivers with fewer, yet very scarce stenotopic species attain greater 
weighting. Nevertheless, the majority of rivers that are analogous to the River Dane in terms 
of their environmental parameters (e.g. overall river size, bar structure, adjacent grazing, 
human interference, shading etc.) rarely reach the 25 scoring species threshold required to 
make the ERS QI a legitimate evaluation. Therefore, the River Dane is of excellent quality for 
ERS Coleoptera simply by being in a position to stand comparison with the highest quality 
shingle rivers in the UK. 
The utilisation of the ERS QS and the ERS QI has illustrated not only that the River Dane has 
a high conservation value for ERS beetles but that it also compares favourably at a national 
level. 
4.5 Summary 
The recovery of a full data set was eventually achieved despite the very flashy nature of the 
River Dane, which presented difficulties in retrieving intact pitfall traps. The deployment of a 
combination of standardised sample techniques provided a thorough examination of the ERS 
fauna at the 6 chosen survey locations. The longitudinal spread of sites down the watercourse 
allowed a robust assessment of the ERS communities on this section of the River Dane. The 
substantial abundance and high species richness scores confirmed the efficacy of this survey. 
20 rare species were recorded throughout the survey. These species were, broadly speaking, 
spread evenly across the sites. The exception was the low number recorded at site 1, with its 
predominantly upland site characteristics. The healthy spread of rare beetles across the 
remaining sites was probably due to a combination of increased substrate diversity, a 
substantial quantity of sand in the matrix and the bars having a largely unshaded, open aspect. 
The presence of the BAP species Meotica anglica at Site 3 (Colleymill Bridge) and Site 4 
(Forge Lane) was a significant discovery. As indicated by the paucity of recent records, this 
tiny staphylinid beetle is found very infrequently and rarely in abundance. Furthermore, it is 
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currently recognised as being endemic. The capture of Meotica anglica at 2 sites pointed 
towards this section of the River Dane being an important UK site for this species. 
Of those British species designated as having total or high fidelity to ERS, 34% were 
recorded from the River Dane. All sites, excluding Site 1, contained high number of 
stenotopic species. The diversity of substrate enabled a suite of ERS species with slightly 
different habitat preferences to colonise the 5 downstream sites. These species were further 
encouraged by the lack of shading, the high percentage of sand within the substrate and the 
overall lack of disturbance (from both humans and livestock). 
The utilisation of the ERS QS allowed individual sites to be ranked by quality of their 
invertebrates. With the continued exception of Site 1, all sites scored highly, with Sites 4 
(Forge Lane) and 5 (Radnor Bridge) obtaining exceptionally high scores. This is perhaps due 
to the proportionally large expanses of bare sand found at these sites, which may be a habitat 
requirement for certain high fidelity species. The insertion of the ERS QS scores into a 
national database revealed that Sites 2, 3 and 6 measured up well to much larger, better 
known shingle rivers whilst the best scoring River Dane sites (Sites 4 and 5) were both placed 
in the top 10 sites in the UK, in terms of their quality for ERS invertebrates. This is all the 
more remarkable given that the River Dane is a relatively small river, with less substrate in 
the catchment and which is probably unsuitable for some very rare beetles found only on 
larger rivers. Clearly, therefore, the gravel bars in this survey are of a very high conservation 
value for their ERS Coleoptera. 
At a catchment scale the ERS QI placed the River Dane in the top 25 of rivers eligible for this 
assessment. It is still surrounded by well-known shingle rivers with large quantities of pristine 
sediment which may have been sampled more intensively. However, the River Dane's 
position in the list is lessened by the lack of very high scoring species (i.e. Red Data Book 
species) Nevertheless, with many shingle rivers failing to even reach the required threshold 
for entry into this list, the overall ERS Coleopteran fauna of the River Dane can be considered 
as high quality. 
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5. CONCLUSION 
The different measures adopted to assess the ERS Coleoptera of the River Dane (i.e. species 
richness, rarity, fidelity) all pointed to a similar conclusion: that the section of river surveyed 
contained an ERS fauna of excellent quality, at both the site and catchment level. It compared 
very favourably with some of the very highest quality ERS in the UK and, furthermore, when 
evaluated alongside other rivers of similar size and environmental character, the River Dane 
figured as one of the best UK rivers in its class (for ERS Coleoptera). 
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6. RECOMMENDATIONS 
• Preserve the ERS fauna found on the River Dane by giving future river engineering 
projects such as dredging, level regulation by damming, flood alleviation schemes etc. 
careful thought and preferably by avoiding them. It is very likely that the current high 
quality ERS Coleopteran communities are maintained by the inherently flashy nature of 
this system, whereby the ERS experience a continual cycle of immersion/exposure 
throughout the whole year. Any change to this hydrology could prove catastrophic to 
many species of ERS specialists. 
• Give consideration to low-level protection of the downstream ERS where cattle are 
prevalent. By fencing off the best examples of ERS in this area the habitat for 
invertebrates could be safeguarded against destruction by cattle and/or humans. 
• Undertake a visual survey of the whole section of the River Dane upon which this survey 
was conducted. This would enable a comprehensive assessment to be made of the 
distribution and habitat quality of ERS available the stenotopic Coleoptera. It would also 
be constructive to extend this appraisal for a suitable distance downstream from Site 6 to 
incorporate further ERS in the lower reaches of the river. 
• If such visual survey reveals sites that appear to be of very high quality (i.e. at least 
equivalent to the highest ranking sites from the current survey), these sites should be 
surveyed for their ERS Coleoptera. 
• Survey other rivers in the vicinity to gauge their worth for ERS Coleoptera. Given the 
significant results obtained from this study a survey of further river(s) on the Cheshire 
Plain would be very valuable. Any such rivers are likely be underpinned by a similar 
geomorphology, and therefore ERS character, to the River Dane. Ideally, a visual 
evaluation of any proposed survey stretch would be a useful pre-requisite to sampling. In 
this way the most appropriate sites can be pinpointed prior to survey. 
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Appendix 1. Species Captured by Pitfall Trapping 
Taxa 
COLEOPTERA 
Carabidae 
Carabus granulatus Linnaeus 
Carabus violaceus Linnaeus 
Nebria brevicollis (Fabricius) 
Notiophilus biguttatus (Fabricius) 
Loricera pilicornis (Fabricius) 
Elaphrus cupreus Duftschmid 
Elaphrus riparius (Linnaeus) 
Dyschiriuspolitus (Dejean) 
Clivina collaris (Herbst) 
Bembidion aeneum Germar 
Bembidion guttula (Fabricius) 
Bembidion punctulatum Drapiez 
Bembidion lampros (Herbst) 
Bembidion properans (Stephens) 
Bembidion dentellum (Thunberg) 
Bembidion atrocaeruleum (Stephens) 
Bembidion tibiale (Duftschmid) 
Bembidion bruxellense Wesmael 
Bembidion decorum (Zenker) 
Bembidion femoratum Sturm 
Bembidion tetracolum Say 
Bembidion quadrimaculatum (Linnaeus) 
Bracteon litorale (Olivier) 
Tachysparvulus (Dejean) 
Patrobus atrorufus (Strom) 
Poecilus cupreus (Linnaeus) 
Pterostichus madidus (Fabricius) 
Pterostichus melanarius (Illiger) 
Pterostichus nigrita (Paylcull) 
Pterostichus vernalis (Panzer) 
Pterotichus strenuus (Panzer) 
Abax parallelepipedus (Piller & Mitterpacher) 
Anchomenus dorsalis (Pontoppidan) 
Paranchus albipes (Fabricius) 
Agonum micans (Nicolai) 
Agonum marginatum (Linnaeus) 
Agonum muelleri (Herbst) 
Platynus assimilis (Paykull) 
Amara plebeja (Gyllenhal) 
Amarafamiliaris (Duftschmid) 
Amara ovata (Fabricius) 
Amara similata (Gyllenhal) 
Curtonotus aulicus (Panzer) 
Harpalus rufipes (Degeer) 
Dytiscidae 
Ilybius fuliginosus (Fabricius) 
Appendix 1. Species Captured by Pitfall Trapping 
Taxa 
Hydrophilidae 
Helophorus arvenicus Mulsant 
Helophorus brevipalpis Bedel 
Helophorus grandis Illiger 
Cercyon atomarius (Fabricius) 
Hydraenidae 
Ochthebius bicolon Germar 
Ptilidae 
Ptenidium brenskei Flach 
Scymaenidae 
Neuraphes elongatulus (Miiller, P.W.J. & Kunze) 
Staphylinidae 
Sepedophilus littoreus (Linnaeus) 
Tachyporus chrysomelinus (Linnaeus) 
Tachyporus dispar (Paykull) 
Tachyporus obtusus (Linnaeus) 
Tachinus signatus Gravenhorst 
Oxypoda exoleta Erichson 
Parocyusa longitarsis (Erichson) 
Meotica anglica Benick in Muona 
Ischnopoda coarctata (Erichson) 
Ischnopoda constricta Erichson 
Ischnopoda leucopus (Marsham) 
Hydrosmecta longula (Heer) 
Hydrosmecta septentrionum (Benick) 
Aloconota cambrica (Wollaston) 
Aloconota currax (Kraatz) 
Aloconota gregaria (Erichson) 
Aloconota insecta (Thomson, C.G.) 
Aloconota sulcifrons (Stephens) 
Amischa analis (Gravenhorst) 
Alaobia scapularis (Sahlberg, C.R.) 
Philhygra elongatula (Gravenhorst) 
Philhygra spp. Mulsant & Rey 
Aleochara lanuginosa Gravenhorst 
Deleaster dichrous (Gravenhorst) 
Bledius subterraneus Erichson 
Bledius longulus Erichson 
Thinobius linearis Kraatz 
Ochthephilus andalusiacus (Fagel) 
Ochthephilus angustior (Bernhauer) 
Ochthephilus aureus (Fauvel) 
Ochthephilus omalinus (Erichson) 
Carpelimus corticinus (Gravenhorst) 
Carpelimus gracilis (Mannerheim) 
Carpelimus bilineatus Stephens 
Carpelimus subtilicornis (Roubal) 
Appendix 1. Species Captured by Pitfall Trapping 
Taxa 
Carpelimus subtilis (Erichson) 
Thinodromus arcuatus (Stephens) 
Oxytelus laqueatus (Marsham) 
Anotylus rugosus (Fabricius) 
Anotylus sculpturatus (Gravenhorst) 
Anotylus tetracarinatus (Block) 
Stenus biguttatus (Linnaeus) 
Stenus bimaculatus Gyllenhal 
Stenus boops Ljungh 
Stenus guttula Miiller, P.W.J. 
Stenus juno (Paykull) 
Stenus pusillus Stephens 
Stenus cicindeloides (Schaller) 
Stenus similis (Herbst) 
Stenus bifoveolatus Gyllenhal 
Lathrobium multipunctum Gravenhorst 
Lathrobium pallidipenne Hochhuth 
Neobisnius villosulus (Stephens) 
Philonthus decorus (Gravenhorst) 
Philonthus rotundicollis (Menetries) 
Gabrius breviventer (Sperk) 
Gabrius spp. Stephens 
Quedius umbrinus Erichson 
Gyrohypnus angustatus Stephens 
Xantholinus linearis (Olivier) 
Xantholinus longiventris Heer 
Scarabaeidae 
Psammoporus sabuleti (Panzer) 
Aphodius prodromus (Brahm) 
Hopliaphilanthus (Ftiessly) 
Scirtidae 
Elodes minuta (Linnaeus) 
Cyphon phragmiteticola Nyholm 
Dryopidae 
Dryops ernesti des Gois 
Elmidae 
Esolus parallelepipedus (Miiller, P.W.J.) 
Elateridae 
Hypnoidus riparius (Fabricius) 
Zorochros minimus (Boisduval & Lacordaire) 
Agriotes obscurus (Linnaeus) 
Adrastuspallens (Fabricius) 
Cryptophagidae 
Atomaria spp. Stephens 
Appendix 1. Species Captured by Pitfall Trapping 
Taxa 
Coccinellidae 
Calvia quattuordecimguttata (Linnaeus) 
Chrysoraelidae 
Oulema melanopa (Linnaeus) 
Gastrophysa viridula (Degeer) 
Phaedon armoraciae (Linnaeus) 
Phaedon tumidulus (Germar) 
Hydrothassa marginella (Linnaeus) 
Prasocuris junci (Brahm) 
Phyllotreta exclamationis (Thunberg) 
Longitarsus suturellus (Duftschmid) 
Altica lythri Aube 
Hippuriphila modeeri (Linnaeus) 
Chaetocnema concinna (Marsham) 
Apionidae 
Apion frumentarium (Linnaeus) 
Perapion hydrolapathi (Marsham) 
Protapion assimile (Kirby) 
Erirlrinidae 
Notaris acridulus (Linnaeus) 
Curculionidae 
Nedyus quadrimaculatus (Linnaeus) 
Rhinoncus castor (Fabricius) 
Rhinoncus pericarpius (Linnaeus) 
Phyllobius pomaceus Gyllenhal 
Barypeithes araneiformis (Schranck) 
Barypeithes pellucidus (Boheman) 
Sitona lepidus Gyllenhal 
Leiosoma deflexum (Panzer) 
Totals 
Appendix 2. Species Captured by Hand Searching 
Taxa 
COLEOPTERA 
Carabidae 
Nebria brevicollis (Fabricius) 
Elaphrus riparius (Linnaeus) 
Bembidion lunulatum (Fourcroy) 
Bembidion punctulatum Drapiez 
Bembidion lampros (Herbst) 
Bembidion obliquum Sturm 
Bembidion atrocaeruleum (Stephens) 
Bembidion tibiale (Duftschmid) 
Bembidion decorum (Zenker) 
Bembidion femoratum Sturm 
Bembidion monticola Sturm 
Bembidion tetracolum Say 
Bembidion genei Kiister 
Bembidion articulatum (Panzer) 
Bracteon litorale (Olivier) 
Pterostichus nigrita (Paykull) 
Paranchus albipes (Fabricius) 
Agonum fuliginosum (Panzer) 
Agonum marginatum (Linnaeus) 
Agonum muelleri (Herbst) 
Platynus assimilis (Paykull) 
Hydrophilidae 
Helophorus brevipalpis Bedel 
Helophorus grandis Illiger 
Staphylinidae 
Lesteva longoelytrata (Goeze) 
Parocyusa longitarsis (Erichson) 
Ischnopoda leucopus (Marsham) 
Hydrosmecta eximia (Sharp) 
Aloconota currax (Kraatz) 
Aloconota insecta (Thomson, C.G.) 
Philhygra elongatula (Gravenhorst) 
Philhygra malleus (Joy) 
Philhygra spp. Mulsant & Rey 
Deleaster dichrous (Gravenhorst) 
Bledius subterraneus Erichson 
Ochthephilus angustior (Bernhauer) 
Ochthephilus aureus (Fauvel) 
Ochthephilus omalinus (Erichson) 
Carpelimus gracilis (Mannerheim) 
Carpelimus bilineatus Stephens 
Carpelimus subtilicornis (Roubal) 
Thinodromus arcuatus (Stephens) 
Platystethus cornutus (Gravenhorst) 
Anotylus rugosus (Fabricius) 
Stenus biguttatus (Linnaeus) 
Appendix 2. Species Captured by Hand Searching 
Taxa 
Stenus bimaculatus Gyllenhal 
Stenus boops Ljungh 
Stenus canaliculatus Gyllenhal 
Stenus guttula Miiller, P.W.J. 
Stenus juno (Paykull) 
Gabrius spp. Stephens 
Gyrohypnus angustatus Stephens 
Heteroceridae 
Heterocerus marginatus (Fabricius) 
Elateridae 
Hypnoidus riparius (Fabricius) 
Totals 
Appendix 3. Species Captured by Excavation 
Taxa 
COLEOPTERA 
Carabidae 
Bembidion quadrimaculatum (Linnaeus) 
Hydrophilidae 
Helophorus brevipalpis Bedel 
Ptilidae 
Ptenidium brenskei Flach 
Staphylinidae 
Hydrosmecta eximia (Sharp) 
Aloconota cambrica (Wollaston) 
Aloconota gregaria (Erichson) 
Philhygra malleus (Joy) 
Bledius subterraneus Erichson 
Ochthephilus angustior (Bernhauer) 
Ochthephilus aureus (Fauvel) 
Ochthephilus omalinus (Erichson) 
Thinodromus arcuatus (Stephens) 
Stenus biguttatus (Linnaeus) 
Lathridiidae 
Enicmus transversus (Olivier) 
Totals 
